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Abstract 



PROBLEM TO BE SOLVED: To provide a method of growing an oxide thin film on a substrate. 
SOLUTION: In the method of growing an oxide thin film according to the principle of the ALD 
method where an oxide thin film is deposited onto a substrate by an alternating surface reaction 
of metallic raw material and oxygen raw material, the oxygen raw material to be used is 
composed of a compound of boron, silicon or metal having at least one organic ligand, and the 
oxygen is combines with at least one atom of boron, silicon or metal. 
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Summary. 



(57) [Abstract] 

[Technical problem] concentration dispersion for every nozzle - an amendment - 
- things are made possible and high-definition image formation is realized 
[Means for Solution] It faces recording one pixel by the dot formed in two or more 
kinds of ink using the recording head which two or more kind ink was made to 
correspond, and was equipped with two or more nozzle groups which consist of 
two or more nozzles corresponding to the ink of the same kind, and a 
concentration table is held the whole nozzle showing the record concentration at 
the time of making ink breathe out from each of the nozzle which constitutes the 
nozzle group about two or more nozzle groups with which a recording head is 
equipped. Determination of the nozzle which should carry out a **** drive about 
an attention pixel computes the record concentration of the pixel concerned with 
reference to a concentration table the whole nozzle. And error diffusion process 
is performed based on the record concentration of the computed pixel, and the 
record concentration of the pixel concerned shown by image data. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet recording device characterized by providing the following. 
The recording head containing the nozzle group which consists of two or more 
nozzles. A storage means to store the concentration table showing the record 
concentration recorded in the ink breathed out from each of the nozzle which 
constitutes the aforementioned nozzle group. A determination means to 
determine the nozzle which should carry out a **** drive in the nozzle which 
constitutes the aforementioned nozzle group. A concentration compensation 
means to acquire the aforementioned record concentration corresponding to the 
nozzle determined that a **** drive should be carried out from the 
aforementioned concentration table, and to perform the compensatory control of 
record concentration based on the acquired record concentration with the 
aforementioned determination means. 

[Claim 2] The aforementioned concentration compensation means is an ink-jet 
recording device according to claim 1 characterized by performing error diffusion 
process using the difference of the record concentration acquired from the 
aforementioned concentration table, and the record concentration which the 
aforementioned image data directs. 

[Claim 3] A pattern record means to use the aforementioned nozzle group for the 
predetermined field on a record medium, and to record a predetermined pattern, 
A detection means to detect the concentration of each part grade of the pattern 
recorded with the aforementioned pattern record means, Based on the 
concentration of each part grade detected with the aforementioned detection 
means, the record concentration recorded in the ink breathed out from each of 
the nozzle which constitutes the aforementioned nozzle group is acquired. The 
ink-jet recording device according to claim 1 characterized by having further a 
generation means to generate the aforementioned concentration table. 
[Claim 4] The ink-jet recording device which is characterized by providing the 
following and which records one pixel by the dot formed in two or more kinds of 
ink. The recording head which two or more kinds of ink was made to correspond, 



. and was equipped with two or more nozzle groups which consist of two or more 
nozzles corresponding to the ink of the same kind. A storage means to store the 
concentration table showing the record concentration recorded in the ink 
breathed out from each of the nozzle which constitutes the nozzle group about at 
least one nozzle group of two or more nozzle groups with which the 
aforementioned recording head is equipped. A determination means to determine 
the nozzle which should carry out a **** drive out of the nozzle of two or more 
aforementioned nozzle groups based on image data about the pixel which should 
be recorded. A concentration compensation means carry out the compensatory 
control of record concentration based on the aforementioned record 
concentration of the pixel which computed with a calculation means acquires the 
aforementioned record concentration corresponding to each of the nozzle 
determined that a **** drive should be carried out with reference to the 
aforementioned concentration table with the aforementioned determination 
means, and compute the record concentration of the pixel concerned, and the 
aforementioned calculation means, and the record concentration by which record 
of the pixel concerned shown by the aforementioned image data should be made. 
[Claim 5] The aforementioned calculation means is an ink-jet recording device 
according to claim 4 characterized by to compute the record concentration of the 
pixel concerned by acquiring the record concentration value beforehand defined 
to each nozzle group when a record concentration value was acquired from the 
concentration table when the concentration table corresponding to the nozzle 
group to which the nozzle determined that a **** drive should be carried out 
belongs exists, and a corresponding concentration table did not exist 
[Claim 6] Two or more aforementioned kinds of ink contains the ink of two or 
more kinds of ink concentration about the same color. 1 pixel is expressed by 
many gradation by piling up and recording the ink of the ink concentration of 
these two or more kinds, the aforementioned storage means A concentration 
table is stored about two or more nozzle groups which correspond to two or more 
concentration at least, the aforementioned calculation means The ink-jet 
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recording device according to claim 4 which gains the record concentration 
corresponding to each of the nozzle determined to carry out a **** drive with the 
aforementioned determination means with reference to the aforementioned 
concentration table, and is characterized by computing the record concentration 
of the pixel concerned by totaling the gained record concentration. 
[Claim 7] The aforementioned concentration compensation means is an ink-jet 
recording device according to claim 4 characterized by performing error diffusion 
process using the difference of the record concentration of the pixel concerned 
obtained by the aforementioned calculation means, and the record concentration 
which is the pixel concerned which the aforementioned image data directs. 
[Claim 8] A pattern record means to record a predetermined pattern on the 
predetermined field on a record medium using at least one nozzle group in two or 
more aforementioned nozzle groups, A detection means to detect the record 
concentration of each part grade of the pattern recorded with the aforementioned 
pattern record means, Based on the record concentration of each part grade 
detected with the aforementioned detection means, each record concentration of 
the nozzle which constitutes the nozzle group used with the aforementioned 
pattern record means is acquired. The ink-jet recording device according to claim 
4 characterized by having further a generation means to generate the 
concentration table corresponding to the nozzle group concerned. 
[Claim 9] The aforementioned determination means is the ink-jet recording 
device according to claim 6 characterized by to determine the nozzle which 
should choose the combination of the becoming ink kind and should carry out a 
**** drive from two or more aforementioned nozzle groups based on a selected 
combination most closely to the record concentration value as which the record 
concentration at the time of recording using each ink for every various kinds of 
the ink of two or more aforementioned kinds of ink concentration assigns, and 
image data expresses it about the pixel which should record. 
[Claim 10] The control method of the ink-jet recording device which records a 
picture using the recording head containing the nozzle group which is 



characterized by providing the following, and which consists of two or more 
nozzles. The determination process which determines the nozzle which should 
carry out a **** drive in the nozzle which holds the concentration table showing 
the record concentration recorded in the ink breathed out from each of the nozzle 
which constitutes the aforementioned nozzle group, and constitutes the 
aforementioned nozzle group. The concentration compensation process of 
acquiring the aforementioned record concentration corresponding to the nozzle 
determined a **** drive being carried out from the aforementioned concentration 
table, and performing the compensatory control of record concentration based on 
the acquired record concentration at the aforementioned determination process. 
[Claim 11] The aforementioned concentration compensation process is the 
control method of the ink-jet recording device according to claim 10 characterized 
by performing error diffusion process using the difference of the record 
concentration acquired from the aforementioned concentration table, and the 
record concentration which the aforementioned image data directs. 
[Claim 12] The pattern record process which uses the aforementioned nozzle 
group for the predetermined field on a record medium, and records a 
predetermined pattern, The detection process which detects the record 
concentration of each part grade of the pattern recorded at the aforementioned 
pattern record process, Based on the record concentration of each part grade 
detected at the aforementioned detection process, the record concentration 
recorded in the ink breathed out from each of the nozzle which constitutes the 
aforementioned nozzle group is acquired. The control method of the ink-jet 
recording device according to claim 10 characterized by having further the 
generation process which generates the aforementioned concentration table. 
[Claim 13] The control method of the ink-jet recording device which records one 
pixel by the dot formed in two or more kinds of ink using the recording head 
which two or more kinds of ink was made to correspond, and was equipped with 
two or more nozzle groups which are characterized by providing the following, 
and which consist of two or more nozzles corresponding to the ink of the same 



kind. The determination process which determines the nozzle which should carry 
out a **** drive out of the nozzle of two or more aforementioned nozzle groups 
based on image data about the pixel which should hold the concentration table 
showing the record concentration recorded in the ink breathed out from each of 
the nozzle which constitutes the nozzle group, and should be recorded about at 
least one nozzle group of two or more nozzle groups with which the 
aforementioned recording head is equipped. The calculation process which 
acquires the aforementioned record concentration corresponding to each of the 
nozzle determined that a regurgitation drive should be carried out with reference 
to the aforementioned concentration table at the aforementioned determination 
process, and computes the record concentration of the pixel concerned. The 
aforementioned record concentration of the pixel computed at the 
aforementioned calculation process. The concentration compensation process of 
performing the compensatory control of record concentration based on the record 
concentration by which record of the pixel concerned shown by the 
aforementioned image data should be made. 

[Claim 14] The aforementioned calculation process is the control method of the 
ink-jet recording device according to claim 13 characterized by to compute the 
record concentration of the pixel concerned by acquiring the record concentration 
value beforehand defined to each nozzle group when a record concentration 
value was acquired from the concentration table when the concentration table 
corresponding to the nozzle group to which the nozzle determined that a 
regurgitation drive should be carried out belongs exists, and a corresponding 
concentration table did not exist. 

[Claim 15] Two or more aforementioned kinds of ink contains the ink of two or 
more kinds of ink concentration about the same color. 1 pixel is expressed by 
many gradation by piling up and recording the ink of the ink concentration of 
these two or more kinds, the aforementioned storage process A concentration 
table is stored about two or more nozzle groups which correspond to two or more 
concentration at least, the aforementioned calculation process The control 



. method of the ink-jet recording device according to claim 1 3 which gains the 
record concentration corresponding to each of the nozzle determined to carry out 
a regurgitation drive at the aforementioned determination process with reference 
to the aforementioned concentration table, and is characterized by computing the 
record concentration of the pixel concerned by totaling the gained record 
concentration. 

[Claim 16] The aforementioned concentration compensation process is the 
control method of the ink-jet recording device according to claim 13 characterized 
by performing error diffusion process using the difference of the record 
concentration of the pixel concerned obtained according to the aforementioned 
calculation process, and the record concentration which is the pixel concerned 
which the aforementioned image data directs. 

[Claim 17] The pattern record process which records a predetermined pattern on 
the predetermined field on a record medium using at least one nozzle group in 
two or more aforementioned nozzle groups. The detection process which detects 
the record concentration of each part grade of the pattern recorded at the 
aforementioned pattern record process, Based on the record concentration of 
each part grade detected at the aforementioned detection process, each record 
concentration of the nozzle which constitutes the nozzle group used at the 
aforementioned pattern record process is acquired. The control method of the 
mk-je. recording device according to claim 1 3 characterized by having further the 
generate process which generates the concentration table corresponding to the 
nozzle group concerned. 

[Claim 1 8] The aforementioned determination process assigns the record 
concentration at the time of recording using each ink for every various kinds of 
the ink of two or more aforementioned kinds of ink concentration The 
combination of the ink kind which becomes the record concentration value which 
■mage data expresses about the pixel which should be recorded most closely is 
chosen. The control method of the ink-jet recording device according to claim 15 
characterized by determining the nozzle which should carry out a regurgitation 



drive from two or more aforementioned nozzle groups based on a selected 
combination. 

[Claim 19] The information processor which generates the data for a record drive 
for the recording device which records using the recording head containing the 
nozzle group which is characterized by providing the following, and which 
consists of two or more nozzles. A storage means to store the concentration 
table showing the record concentration recorded in the ink breathed out from 
each of the nozzle which constitutes the aforementioned nozzle group. A 
determination means to determine the nozzle which should carry out a 
regurgitation drive in the nozzle which constitutes the aforementioned nozzle 
group. A concentration compensation means to acquire the aforementioned 
record concentration corresponding to the nozzle determined that a regurgitation 
drive should be carried out from the aforementioned concentration table, and to 
perform the compensatory control of record concentration to the aforementioned 
determination means based on the acquired record concentration with the 
aforementioned determination means. An output means to output the data in 
which the nozzle determined that a regurgitation drive should be carried out by 
the aforementioned determination means is shown as data for a record drive. 
[Claim 20] The information processor which generates the data for a record drive 
of** for the recording device which records using the recording head which two 
or more kinds of ink was made to correspond, and was equipped with two or 
more nozzle groups which are characterized by providing the following, and 
which consist of two or more nozzles corresponding to the ink of the same kind 
by the dot formed in two or more kinds of ink in one pixel. A storage means to 
store the concentration table showing the record concentration recorded in the 
ink breathed out from each of the nozzle which constitutes the nozzle group 
about at least one nozzle group of two or more nozzle groups with which the 
aforementioned recording head is equipped. A determination means to determine 
the nozzle which should carry out a regurgitation drive out of the nozzle of two or 
more aforementioned nozzle groups based on image data about the pixel which 



should be recorded. A calculation means to acquire the aforementioned record 
concentration corresponding to each of the nozzle determined that a 
regurgitation drive should be carried out with reference to the aforementioned 
concentration table with the aforementioned determination means, and to 
compute the record concentration of the pixel concerned. A concentration 
compensation means perform the compensatory control of record concentration 
to the aforementioned determination means based on the aforementioned record 
concentration of the pixel computed with the aforementioned calculation means 
and the record concentration by which record of the pixel concerned shown by 
the aforementioned image data should be made, and an output means output 
considering the data the nozzle determined by the aforementioned determination 
means that a regurgitation drive should be carried out is shown as data for a 
record drive. 

[Claim 21] The information processing method for generating the data for a 
record drive for the recording device which records using the recording head 
containing the nozzle group which is characterized by providing the following 
and which consists of two or more nozzles. The determination process which 
determines the nozzle which should carry out a regurgitation drive in the nozzle 
wh.ch stores the concentration table showing the record concentration recorded 
in the ink breathed out from each of the nozzle which constitutes the 
aforementioned nozzle group, and constitutes the aforementioned nozzle group 
The concentration compensation process of acquiring the aforementioned record 
concentration corresponding to the nozzle determined a regurgitation drive being 
earned out from the aforementioned concentration table, and performing the 
compensatory control of record concentration to the aforementioned 
determination process based on the acquired record concentration at the 
aforementioned determination process. The output process which outputs the 
data in which the nozzle determined that a regurgitation drive should be carried 
out according to the aforementioned determination process is shown as data for 
a record drive. 



[Claim 22] The information processing method which generates the data for a 
record drive for the recording device which records using the recording head 
which two or more kinds of ink was made to correspond, and was equipped with 
two or more nozzle groups which are characterized by providing the following, 
and which consist of two or more nozzles corresponding to the ink of the same 
kind by the dot formed in two or more kinds of ink in one pixel. The determination 
process which determines the nozzle which should carry out a regurgitation drive 
out of the nozzle of two or more aforementioned nozzle groups based on image 
data about the pixel which should store the concentration table showing the 
record concentration recorded in the ink breathed out from each of the nozzle 
which constitutes the nozzle group, and should be recorded about at least one 
nozzle group of two or more nozzle groups with which the aforementioned 
recording head is equipped. The calculation process which acquires the 
aforementioned record concentration corresponding to each of the nozzle 
determined that a regurgitation drive should be carried out with reference to the 
aforementioned concentration table at the aforementioned determination process, 
and computes the record concentration of the pixel concerned. The 
aforementioned record concentration of the pixel computed at the 
aforementioned calculation process. The concentration compensation process of 
performing the compensatory control of record concentration to the 
aforementioned determination process based on the record concentration by 
which record of the pixel concerned shown by the aforementioned image data 
should be made, and the output process outputted considering the data in which 
the nozzle determined that a regurgitation drive should be carried out according 
to the aforementioned determination process is shown as data for a record drive. 
[Claim 23] The storage which stores the control program for making a computer 
perform the information processing method according to claim 21 or 22. 
[Claim 24] The control program for making a computer perform the information 
processing method according to claim 21 or 22. 
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DETAILED DESCRIPTION 




[Detailed Description of the Invention] 
[0001] 

(The technical « t0 which invention belongs, Especially this invention relates to 
the ,n - )e . recording device which can reproduce image data faithfully, and its 
control method about an ink-jet recording device and its control method. 

(Description of the Prior Art) In recent years, the performance of an ink-jet 
recording device improves and no. only a text bu, a picture has come to be 
recorded by the ink*, recording device. A, the ink-je, recording device, usual* is 
prepared, respectively about the ink o, concentration in which the nozzle group 
whroh carried ou, the accumulation array of two or more ink deliveries (nozzle) in 
which the regurgitation is possible for the ink o, the same color same 
concentration far the improvement in recording rate etc. is used, and still such 
nozzle groups differ in the same color, and different ink of a color 
(0003] ,n such an ink-je, recording device, it records by making ink breame ou, 
from a nozzle, moving reiatively ,he head which prepared ,hese nozzle groups ,o 
a record medium. The fallowing memods are earned ou, as a method o, moving 
a head relatively to a record medium. 



[0004] ** While the nozzle group has been arranged [ abbreviation ] in the 
direction of X and the record medium has stopped Move a recording head in the 
direction of X, and the direction (the direction of Y) which intersects 
perpendicularly, and it records in the meantime. Record by repeating operation of 
recording while making predetermined distance movement of the record medium 
carrying out in the direction of X intermittently after that and moving a recording 
head again subsequently to the direction of Y. The so-called full multi-print 
method recorded while fixing and preparing so that the direction of Y of a 
medium may cover the so-called swath print method and ** nozzle group by the 
width-of-face overall length, and moving a medium in the direction of X by 
constant speed. 

[0005] When recording a picture by these methods, a pixel is defined as a unit 
which constitutes a picture. A pixel does not necessarily restrict consisting of one 
dot (portion formed on a medium of 1 time of the ink regurgitation from one 
nozzle), but you may make it form one pixel by two or more dots, the case where 
it forms by two or more dots - these dots - abbreviation - it may be recorded on 
the same point in piles, and may be recorded on the adjoining point Anyway, it is 
determined according to the rule decided beforehand. It is decomposed into a 
pixel by the image-processing means, and the image data which should be 
recorded is determined to each pixel by the rule the color which should be 
recorded, and concentration were beforehand decided to be. Record is 
performed according to this determination. As mentioned above, since one pixel 
may consist of two or more dots, the ink of the color in which in that case does 
not restrict but it differs from one color and one concentration, and different 
concentration may be chosen. 

[0006] When recording a picture, it considers as the method of reproducing the 
gradation of image information faithfully, and false halftone approaches, such as 
a dither method and an error diffusion method, are used. Furthermore, in a dither 
method or an error diffusion method, expression of more gradation is attained by 
making [ many ] the gradation with which one pixel can express. The example of 



such a record method is indicated by JP.10-324002 A etc 

. SS ,han four heav V n****. expression of 50 or more 

. possible. Furthermore, supposing » constitutes one pixei 2 he 
arficn.ng point 2x2 and constitutes i, from iess than a total of 16 a ^ 
expresston of 100 or more gradation is possible. ' . 

[0008] The gradation expressed in these caseo »h «, , 

of heavy record of in„ i. „ ' Ute ,0 which the me '"°e 

eavy record of ,nk is made to correspond are decided beforehand i, is 

determtned when the regurgitation of the ink is carried ou, by actual ,1 d i 
wh,ch no^le, according to Ihis rule, and record is perform Jby ^ Zl 
control means according to this. 
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pCr d ,h T Cen ' ra,i0n ^ COmbina,i °" 0f a " -'Print ,s 
prepared, and the combination of the overprint of the concentration near the 

° f — g to Ihe pixel which sho d be horded 

chosen from this ,ab,e. In the case of error diffusion process, the diffe of 

overpnnt) of a table corresponding to the pixel which should be recorded J 
-ched for, and i, carries ou, diffusion process by making this ' 

method the d.scharge quantity of ,he ink breathed ou, from one nozzle group 
«oes no, become hxed striCy according to the reasons of the sml 1 7 a head 



the state of ink, the state of a drive of making ink breathing out, etc., although it 
must originally be regularity. Thus, if it records on discharge quantity using a 
nozzle with dispersion, an error with the picture which should originally be . 
recorded partially arises, concentration nonuniformity will occur into the portion of 
concentration uniform originally, or un-arranging [ whose portion which should 
originally be visible buries and is not visible to a noise / of ** ] will arise 
conversely. 

[001 1] The same thing occurs, not only discharge quantity but when saying that 
the concentration of ink is delicately different with the position of the nozzle in the 
same nozzle group. Moreover, when becoming a non-dense from predetermined 
density partially or becoming dense by dispersionin the direction of the 
regurgitation of the ink from a nozzle, the same problem generates the place 
which should originally be recorded in an equal pitch. 
[0012] For this reason, for example, like a medical picture, when expressing 
original picture concentration faithfully is called for, trouble will be caused, 
although recording the picture of monochrome on a medium and observing it is 
performed by the medical picture — the reason - the direction of a monochrome 
picture - the concentration of human being's eyes - resolution is high and it is 
for the amount of information which human being can recognize to increase 
furthermore, the concentration which human being can recognize [ rather than / 
which uses the thing of a transparency formula ], using the thing of a reflective 
formula as a record medium - it is known that resolution will increase the 
concentration of human being's eye [ as opposed to a color picture generally ] - 
resolution is called 10 or 1 1 bits about the monochrome transparency picture to 
being said to be about 8 bits and the thing by which the X-ray photograph and 
CT-MRI picture of medical application were recorded on transparency media - 
setting - actually - human being's concentration -- resolution -- it is read to a 
limit and the information for a diagnosis is offered In the field asked for such high 
definition, the difference among the above delicate concentration also causes a 
rough deposit of picture nonuniformity or a picture. 



[0013, n order to solve ,hese problems, some ink combination patterns perform 
beforehand test pattern reoord by fixed concentration (concentration which 
should-become fixed), ,he concentration of this test pattern is read wtth a scanner 
and the amendment and the so-oalled shading compensation are proposed in the' 
image data of the picture which is going to search for and record the 
concentration dispersion. (In addition, "test pattern record by fixed concentration 
(concentration which should become)", if me concentration of a record portion is 

as a design value, it will be the meaning referred to as recording by the 
concentration which should originally turn into fixed concentration, and will 
become the concentration shifted for a while according to the error by many 
actors in fact in .ha, case However, i, such a shading compensation is appiied «o 
the above record methods which constitute many pixels by heavy record The 
number o, combination patterns becomes huge and processing becomes 
complicated (for example, the combination pattern which allows duplication and 
chooses a maximum of four kinds from six kinds of different concentration is 
generated,. Moreover, an amendment is needed again about the rectified 

concentration an amendment and shortly, and the case where „ is no. strictly . 
comp e, d by „, ^ ou( Qf ^ ^ ^ Qf pfc(ure ^ 

[0014, <h,s ,nven„on is made in view of the above-mentioned problem - having - 
concentration dispersion for every nozzle - an amendment - i, aims a, making 
things possible and making high-definition image formation possible 
[001 5] furthermore, heavy record of two or more kinds of ink - a pixel - 
confuting - a picture - recording - setting - concentration dispersion for every 
nozzle - an amendment - it aims a, making high-definition image formation 
possible by making things possible 
[0016] 

[Means for Solving the Problem, The ink-jet recording device by this invention for 
atta,n,ng the above-mentioned purpose is equipped with the following 
composition. Namely, the recording head containing the nozzle group which 
cons,s,s o, two or more nozzles, A storage means to store the concentration 



table showing the record concentration recorded in the ink breathed out from 
each of the nozzle which constitutes the aforementioned nozzle group, A 
determination means to determine the nozzle which should carry out a 
regurgitation drive in the nozzle which constitutes the aforementioned nozzle 
group, It has a concentration compensation means to perform the compensatory 
control of record concentration based on the record concentration which acquired 
the aforementioned record concentration corresponding to the nozzle determined 
that a regurgitation drive should be carried out from the aforementioned 
concentration table, and was acquired with the aforementioned determination 
means. 

[0017] Moreover, the ink-jet recording device by other modes of this invention for 
attaining the above-mentioned purpose is equipped with the following 
composition. Namely, it is the ink-jet recording device which records one pixel by 
the dot formed in two or more kinds of ink. The recording head which two or more 
kinds of ink was made to correspond, and was equipped with two or more nozzle 
groups which consist of two or more nozzles corresponding to the ink of the 
same kind, A storage means to store the concentration table showing the record 
concentration recorded in the ink breathed out from each of the nozzle which 
constitutes the nozzle group about at least one nozzle group of two or more 
nozzle groups with which the aforementioned recording head is equipped, A 
determination means to determine the nozzle which should carry out a 
regurgitation drive out of the nozzle of two or more aforementioned nozzle 
groups based on image data about the pixel which should be recorded, A 
calculation means to acquire the aforementioned record concentration 
corresponding to each of the nozzle determined that a regurgitation drive should 
be carried out with reference to the aforementioned concentration table with the 
aforementioned determination means, and to compute the record concentration 
of the pixel concerned, It has a concentration compensation means to perform 
the compensatory control of record concentration based on the aforementioned 
record concentration of the pixel computed with the aforementioned calculation 



means, and the record concentration by which record of the pixel concerned 
shown by the aforementioned image data should be made. 
[0018] Moreover, the information processor by this invention for attaining the 
above-mentioned purpose is equipped with the following composition. Namely, it 
is the information processor which generates the data for a record drive for the 
recording device which records using the recording head containing the nozzle 
group which consists of two or more nozzles. A storage means to store the 
concentration table showing the record concentration recorded in the ink 
breathed out from each of the nozzle which constitutes the aforementioned ; 
nozzle group, A determination means to determine the nozzle which should carry 
out a regurgitation drive in the nozzle which constitutes the aforementioned 
nozzle group, A concentration compensation means to acquire the 
aforementioned record concentration corresponding to the nozzle determined 
that a regurgitation drive should be carried out from the aforementioned 
concentration table, and to perform the compensatory control of record 
concentration to the aforementioned determination means based on the acquired 
record concentration with the aforementioned determination means, It has an 
output means to output the data in which the nozzle determined that a 
regurgitation drive should be carried out by the aforementioned determination 
means is shown as data for a record drive. 

[0019] Furthermore, the information processor by this invention for attaining the 
above-mentioned purpose is equipped with the following composition. Namely, 
the nozzle group which consists of two or more nozzles corresponding to the ink 
of the same kind It is the information processor which generates the data for a 
record drive of ** for the recording device which records using the recording head 
which two or more kinds of ink was made to correspond, and it had by the dot 
formed in two or more kinds of ink in one pixel. A storage means to store the 
concentration table showing the record concentration recorded in the ink 
breathed out from each of the nozzle which constitutes the nozzle group about at 
least one nozzle group of two or more nozzle groups with which the 



aforementioned recording head is equipped, A determination means to determine 
the nozzle which should carry out a regurgitation drive out of the nozzle of two or 
more aforementioned nozzle groups based on image data about the pixel which 
should be recorded, A calculation means to acquire the aforementioned record 
concentration corresponding to each of the nozzle determined that a 
regurgitation drive should be carried out with reference to the aforementioned 
concentration table with the aforementioned determination means, and to 
compute the record concentration of the pixel concerned, A concentration 
compensation means to perform the compensatory control of record 
concentration to the aforementioned determination means based on the 
aforementioned record concentration of the pixel computed with the 
aforementioned calculation means, and the record concentration by which record 
of the pixel concerned shown by the aforementioned image data should be made, 
It has an output means to output the data in which the nozzle determined that a 
regurgitation drive should be carried out by the aforementioned determination 
means is shown as data for a record drive. 

[0020] Moreover, according to this invention, the control method of the above- 
mentioned ink-jet recording device and the information processing method by the 
above-mentioned information processor are offered. 
[0021] 

[Embodiments of the Invention] Hereafter, the suitable operation form of this 
invention is explained with reference to an attached drawing. 
[0022] The side elevation (A view view of drawing 1 ), drawing 3 , and drawing 4 
of the perspective diagram and drawing 2 which show the important section 

* 

(Records Department) of the ink-jet recording device according [ [operation form 
of ** 1st] drawing 1 ] to this invention are partial detail drawing. In drawing, the 
sheet with which 501 has a picture recorded, 502, 503 and 504, and 505 are 
rollers which become a pair and convey a sheet 501 in the direction of X, 
respectively. The bulge section 506 is partially formed in the roller 505, and the 
bulge section 506 contacts a sheet 501 . It is the pulley with which 507 was 



arched in ,he mo ,or and 508 was attached in the motor shaft. 509 and 510 are 
'he pulleys attached in the end of rollers 502 and 504, respectively ft is 
****** ^ pulley 508 with the be,, 5, 1 , and rollers 502 and 504 rotate by 

* ° " ^ 507 ' M ° re0Ver ' r0 " erS 503 a "^"5 are energy in the 
d re ,,on forced on rollers 502 and 504 by the mechanism in which i, does no. 

r^Ts r nvey a sheet 501 in ,he direc,i ° n ° ,x * ,he abo - 

0023] 512 ,s ,he carnage which carries two or more head 513a-513.. ( drawing 

sheeTs? T °' draW ' n9 4 ' manV n0Z2,6S ( " 0ZZte <*M»> - '° a 
sheet ,de, and „ is prepared in each head. 516 and 517 are the shafts held 

[ wh,oh penetrated the hole 518 ( drawing 2 , established in carriage 512 and 
- prepared in carriage 512 / 510 ( drawing 2 , , heigh, rides on a shaft 517 By 
he above composftion, ,he field in which me nozzle of a head 513 was prepared 
faces a shee, in the predetermined distance d 

(0024, 520 is the be,, ftxed ,o carriage 512 in me par,, and has combined 
behveen me pu„eys 524 aftaohed in me puiiey 522 and the fixed shaft 523 which 
were attached in ,he shaft o, a motor 521 possible [ ~ ,. By ,he above 
composftion, carriage can move to the position of 512a and an object about 5,2a 

~ : whio : movement ,o ,he direc,i ° n ° f y - ~ ~ 

boss b, e , a „d are ,he direction who,e region of Y of a sheet, and me posftion in 
-dmess of carnage by ro,a,ion of a mo,or 521 . ,„ addifton, during 
on a sheet, me in.erva, of a nozzle side and a shee, is cons,i,u,ed so ,ha, i, m y 
be maintained at d. ay 

[0025] 526a-526,., i, is me ink cartridge which P u, in ink, and Heads 513a-513, 
are equipped, and ink is suppiied ,o a head. A head cartlidge 526 can supply ink 

mZd°7 T r Wn9 3 ^ Cartrid9e ' " — — - d ~ are 
are prepared. ,he i,ems differ in concen,ra,ion in an order from 526a in twoTn 

black ,nk - s,x k,nds come ou, In addition, i, is good in an order from a also as 



two kinds of red shades, two kinds of green shades, and two kinds of blue 
shades instead of being with these ink. 

[0026] Head 513 a-l can be equipped now with such different ink cartridge 526 a-l, 
respectively. 525 is the sheet guide prepared between a roller 502 and 504 
( drawing 2 ). many pinholes are prepared in the field which touches the sheet 
501 of the sheet guide 525, and air suction is carried out from the lower part of 
drawing 2 by means by which it does not illustrate - having — suction force — a 
sheet 501 - the sheet guide 525 - sticking — a sheet **** - it has prevented 
going up When a sheet comes floating, it becomes impossible to maintain d 
naturally and a sheet may collide with a head. 515 is a dot formed on the sheet 
501 at the time of breathing out ink from each nozzle on a sheet 501 by the 
above composition. 

[0027] 527 shown in drawing 2 is a concentration sensor, and is used for the 
density measurement of each field of a test pattern shown by below-mentioned 
drawing 5 formed on the sheet 501 . 

[0028] In addition, a reflected type sensor is sufficient as the concentration 
sensor 527, and a penetrated type sensor is sufficient as it. In the case of a 
penetrated type sensor, the luminescence section will be prepared in either the 
position of 527, and the position of 527 and the position of the opposite side 
which sandwiched the sheet 501, and the light-receiving section will be prepared 
in another side. When sheets 501 are reflected type media, concentration is 
measured by the reflected type sensor. Moreover, in the case of penetrated type 
media, concentration is measured by the penetrated type sensor. 
[0029] Drawing 5 is drawing showing the example of record of a test pattern. On 
a sheet 501, the ink-jet recording device of drawing 1 is used, and a test pattern 
as shown in drawing 5 is recorded. 530a-530l. are 513a-513l., respectively, and 
is the field which carried out record (it records without piling up using all nozzles) 
100%. Thus, while once returning the recorded sheet to the direction of X, and an 
opposite direction and conveying a sheet in the direction of X at a fixed speed 
again, the concentration of a test pattern record section is read by the 



—ton sensor 527. Or while sending into the head section again the shee, 

712 II T meT " reC ° rd ^ 3 — '« - Action " X 

a fixed speed, th e concentration of a tes, pattern record section is read bv the 

sensor o h r ^ * by "» """Who 

sensor of the equipment exterior. In addition, the scanner of every exceotion ma „ 

h s «se, „ is necessary to send the data read with the scanner to a printer 
(0030, Drawing 6 is drawing showing an exampie ofthe read concenl n data 
The concentration data reading resui, for a position told is shown" , £ 
reads concentration D and a horizontal axis expresses a position 'Z 

« draw,ng corresponds to the width of face of the band Lor J " 

nZ" 9 i a " "«* ~* ^ dividing C the 

num er o, nozzles in drawing 6 , the concentration D corresponding to each 
nozzle iocation is obtained, this is made into the numeric value of a Z 

a* 04c (after-mentoned, which prepared this independently. 
100311 DraMn9 7 iS 3 block dia 0^m explaining the example of the image 
processing system in this operation gestal, for creating the bi, ZZZ 
and recording two or more in k in wltoh concentration £ It 
Moreover, drawing 8 is drawing explaining the tow of the image pZ^t 
the ,mage processing system shown in drawing 7. * ' ' 

[0032] As this image processing system is shown in drawinn 7 ,h • . 
<soi-tir,r. <n< _ j '" arawm 9 7 , the picture nDut 

section 101 and a control unit 10? r»i«», ■.- . =»'fur 

'"A OPU103 which controls Droce^inn „^ 

idDies, KAMI 05 used as a work araa /if . 

iman WOrk area of the var| ous programs in a storage The 

z t: t which s,ores an inpu * pict - - * ~ces 

ecton 1 0T which maKes image data binary, The bi, plane memory 108 wh ch 
stores the image data made binary It consist* nf ■ , 

the composition of drawing 1 - drawi a 4 T t h 9 SeCti ° nS 1 ° 9 01 

aw.ng 1 draw.ng 4 ) which perform image formation by the 



ink-jet method according to the data stored in the bit plane memory 108, and 
connects by the bus line 1 10 which transmits an address signal, data, a control 
signal, etc., respectively. Gamma correction coefficient table 104a, ink overprint 
combination table 104b, and every nozzle concentration table 104c and 104d of 
control program groups are stored in the storage 104. About these functions, I 
will become clear by the below-mentioned explanation. 

[0033] Hereafter, binary-ized processing of the image data based on the image- 
processing section 107 is explained using drawing 7 and drawing 8 . First, the 

♦ * 

case of the monochrome picture which uses only the ink of monochrome is 
explained. In addition, although constituted at the dot by which one pixel was 
piled up and recorded on the same point for the simplification of explanation, 
when it constitutes one pixel from a dot piled up and recorded on two or more 
adjoining points by the following explanation, it will be understood that it can 
completely process similarly. 

[0034] The gamma correction processing 1 1 1 changes into the signal CD 
showing concentration the picture signal valve flow coefficient (CodeValue) 
inputted in the picture input section 101 using gamma correction translation table 
104a, and stores it in image memory 106. The attention pixel selection 112 
chooses from this in image memory 106 1 pixel which is going to carry out 
processing, and obtains the concentration data CD. 
[0035] The ink distribution processing 1 13 chooses the ink combination 
corresponding to the concentration data CD value acquired by the attention pixel 
selection 112 with reference to ink overprint combination table 104b. The 
selection method is performed as follows. 

[0036] The ink used by the recording head of this operation gestalt is shown in 
the following table 1 . 
[0037] 
[Table 1] 





# i 


#2 


#3 


#4 


#5 


#6 




0.125 


0.25 


0.5 


1 


2 


3.88 




0.06 


0. 11 


0.22 


0.44 


0.89 


1.72 



[0038] As shown in Table 1 , the number of the ink used with this operation 
gestalt is six, and it is set to #1-#6 from the one where concentration is thinner at 
order. Moreover, the color concentration (%) of each ink and the transmittance 
factor density (record OD value) at the time of recording on a transparent record 
medium are shown in Table 1. In addition, each ink consists of a color and a 
solvent, and a solvent includes various additives, such as a surfactant and a 
moisturizer, in water. These additives control the regurgitation property from a 
recording head, and the absorption property on a record medium. 
[0039] Under limit that set to a maximum of 4 the number of times of an overprint 
driven into the same pixel using the ink shown in Table 1, and the overprint of the 
ink of the same color concentration does not carry out, the number of gradation 
which can be expressed with one pixel is set to 

6+15+20+15+1(6C1+6C2+6C3+6C4+1 (concentration 0)) =57. In addition, in 
Table 1 , ink with the color concentration which cannot do combination which 
becomes the same concentration is set up. Moreover, the ratio of concentration 
of the color concentration for forming the independent ink dot at this time is about 
1:2:4:8:16:32 from the low concentration side. And a picture is outputted using 53 
gradation of this 57 gradation. That is, input image data (this example 256 
gradation) is formed into 53 values, and a picture is outputted. 
[0040] Drawing 9 is drawing showing an example of ink overprint combination 
table 104b. The kind and combination of the ink for expressing each gradation of 
53 gradation mentioned above are stored in ink overprint combination table 104b. 
In addition, in drawing 9 , the column of No. shows each gradation. Moreover, the 
portion shown by * in drawing shows the combination which is not used in order 
to make it the difference of the concentration level in a low concentration portion 
become small as compared with a high concentration portion. 



[0041] In the column of ink K#1 to K#6, it is shown that O carries out the 
regurgitation of the ink from a recording head, and x breathes out and twists the 
ink from a recording head, and shows things. Moreover, the transmittance factor 
density OD value which divided into 256 equally the range (here 0-3;27) of the 
transmittance factor density OD which shows the concentration data CD value 
corresponding to gradation level (53 level) in the column of dl (i) and a (i=0- 
52:integer), and which can be expressed in addition to the concentration data CD 
value of 256 gradation corresponds. Moreover, th(i) (i=0-52: The column of 
integer) shows the threshold for determining input image data as one gradation 
of 53 gradation. In addition, the concentration data CD value of the middle point 
between the gradation level dl (k-1) of a concentration data CD value and the 
gradation level dl of a concentration data CD value (k) is usually used for the 
threshold. 

[0042] In ink overprint combination table 104b, the combination of the kind of ink 
to which O mark of each gradation was given is the combination of the ink 
overprint for expressing the gradation. And according to the combination of this 
overprint, the binary signal and dl-d6 which show the regurgitation and the non- 
regurgitation about the ink of each concentration are determined by the ink 
distribution processing 113. 

[0043] In drawing 8 , the binary signals d1-d6 obtained as mentioned above are 
again transmitted to buffer memory 114. In buffer memory 114, whenever the 
binary data sent 1 bit at a time are sent in it, a bit shift is carried out, and if the 
amount accumulation of conventions is carried out, the content will be 
transmitted to the bit plane memory 108. That is, when the bus width of face of 
the bit plane memory 108 is 8 bits, whenever data are accumulated by 8 bits at a 
buffer 114, data are transmitted to the bit plane memory 108, and plain data are 
stored in a different address field for every bit plane one by one. 
[0044] On the other hand, in the concentration error calculation 1 15, the 
transmittance factor density OD at the time of printing with the nozzle used in the 
overprint combination of the ink determined by the ink distribution processing 113 



with reference to concentration table 1 04c the whole nozzle when printing an 
attention pixel is totaled. 

[0045] Drawing 10 is drawing showing the example of concentration table 104c 
the whole nozzle. In drawing 10 , the leftmost train shows the number of the 
nozzle in each head. In this example, 256 nozzles are in one head. Moreover, 
the 1st line shows the design value of the transmittance factor density OD at the 
time of the number (513a-513L of drawing 3 having shown) of a head and the 
2nd line breathing out the kind of ink, and the 3rd line making each head to each 
ink breathe out from a top, and forming 1 dot in 1 pixel. And the actual 
measurement of the transmittance factor density OD value at the time of 
recording with the nozzle corresponding to the place where these lines and a 
train cross is filled in. Since the nozzle for recording the pixel is specified when it 
•s decided that the kind of ink to be used will be an attention pixel, with reference 
to concentration table 104c, the transmittance factor density OD value at the time 
of printing with the nozzle actually used is computed this whole nozzle. 
[0046] When totaling two or more concentration in ink, according to the 
regurgitation and non-regurgitation signal which were developed by buffer 
memory 114 about the attention pixel according to the ink overprint combination 
determined in the above-mentioned process, the transmittance factor density OD 
value of the nozzle to be used is acquired from concentration table 104c the 
whole nozzle, and is totaled. 

[0047] Subsequently, according to the following formula to which OD value and 
CD value are made to correspond, OD value is changed as a record CD value 
(CD value corresponding to the actually recorded transmittance factor density) 
Record CD value = a 255xOD value / 3.27= 255 (a 1-OD value / 3.27) 
subsequently, the difference of concentration and CD value (request CD value) 
of an attention pixel - delta is computed 

a delta= request concentration data CD value 1 record CD value - above - 
carrying out - the concentration error calculation 1 15 - difference - delta 
(concentration error) will be obtained 



[0048] the difference computed by the concentration error calculation 1 15 in the 
error diffusion process 116- delta is diffused according to the distribution 
coefficient beforehand decided to be the circumference pixel of the attention pixel 
of image memory 106 The observed 1 -pixel processing is completed by 
performing the above processing. 

[0049] the above processing of 1 12 to 1 16 - a basis [ data / concentration / CD / 
of a picture ] - all pixels - the bit planes d1-d6 of each ink-jet unit are formed in 
an address field different, respectively in the bit plane memory 108 by repeating 
a number 

[0050] Drawing 1 1 is drawing showing notionally the memory operation of the bit 
plane generate time by the image processing shown in drawing 8 . The 
concentration data CD of the multi-gradation picture in image memory 106 are 
processed by the image-processing section mentioned above, and the bit plane 
for every ink-jet unit is generated by the bit plane memory 108. 
[0051] That is, the binary data showing **** for every ink-jet unit generated to the 
concentration value of one certain attention image memory 106 pixel and non- 
**** are stored in the address in which a homotopic carries out pixel 
correspondence substantially with the attention pixel in the bit plane which 
separated for every ink-jet unit in the bit plane memory 108. 
[0052] For example, when the concentration data CD value of an attention pixel 
is 125, this concentration data is changed into the binary data in which ink 
overprint combination table 104b shown in drawing 9 is referred to, and the 
regurgitation of ink and the non-regurgitation are shown in the binary-ized 
processing of the image-processing section 107 mentioned above. When 
concentration is 125, the gradation number 22 is chosen and the binary data 0, 1, 
1,1,1, and 0 are stored in d1-d6 of buffer memory 114, respectively. And in case 
it is stored in the bit plane memory 108, the binary data 0, 1 , 1 , 1 , 1 , and 0 are 
stored in the attention pixel of the bit plane memory d1-d6 corresponding to each 
ink-jet unit, and a substantial homotopic, respectively. 
[0053] When recording, a sheet 501 is sent in among rollers 502 and 503 from 



the right-hand side of drawing by means by which it does not illustrate, by 
drawing 2 . Subsequently, a sheet is sent to a predetermined distance [ every ] 
intermittent target in the direction of X by the motor 507. While the sheet has 
stopped, a motor 521 rotates and carriage is moved in the direction of Y at a 
fixed speed. The nozzle regurgitation command signal corresponding to the 
picture signal is sent, and a drop is alternatively breathed out from each nozzle 
by the record control which the head on carriage mentioned above while passing 
through the sheet top according to this. While being in the position distant from 
on the sheet, a motor 507 moves a sheet in the direction of predetermined 
distance X, and stops, and a motor 507 moves a sheet at predetermined speed, 
and makes a drop for a head to pass through a sheet top and breathe out 
alternatively similarly again here. Finally by repeating this below, a desired 
picture is recorded on a sheet 501 . The sheet which record ended is conveyed 
leftward [ of drawing 2 ] with rollers 504 and 506, and, subsequently to the left of 
drawing 2 , is discharged with a conveyance means by which it does not illustrate. 
[0054] As mentioned above, since according to the 1st operation gestalt it sets in 
heavy record of two or more kinds of ink constituting a pixel, the actual record 
concentration value in a nozzle unit is acquired and error diffusion process is 
given based on this, the difference in the property of each nozzle can be rectified 
and quality of image can be raised. 

[0055] With the operation gestalt of the <modification> above 1st, although only 
the example of a monochrome picture was explained, in the case of a color, it 
can carry out similarly. That is, an input picture signal is changed into each color 
of C, M, and Y, the process of 1 12-1 16 of drawing 8 is performed about each 
color, and the binary signal of the regurgitation and the non-regurgitation is 
developed on the bit plane prepared for every head of each color. And in 
recording, it records by this binary signal. 

[0056] Moreover, with the 1st above-mentioned operation gestalt, that one nozzle 
group (head) passes one pixel assumed only 1 time, however, a nozzle group 
passes one pixel - 1 time - not restricting multiple times - the same nozzle 



group may pass For example, in order to pile up the ink of the same 
concentration two or more times or, in order to make it hard to be visible in the 
nonuniformity of the joint of the bands (swath) recorded by the nozzle group In 
order to make it hard to be visible in the stripe generated under the influence of a 
kink when there is a kink (gap from the predetermined position of an impact 
position) of each nozzle It is one intermission or is the case where only L/2 and 
L/4 move without only L (width of face of the band which recorded L with all the 
nozzles of one nozzle group) moving a sheet. In such a case, the time of passing 
the time of passing to the 1st time to an one-pass eye and the 2nd time is made 
into two pass eye --. And a number of percent of the whole pixel is recorded by 
the one-pass eye, the remainder is recorded by the two pass eye, and the whole 
pixel is recorded with two paths. On which position it records by the one-pass 
eye determines beforehand. For example, as shown in drawing 12 (b), it is 
decided that the position of (1) is recorded on an one-pass eye, and the position 
of (2) is recorded on a two pass eye. Also in such a case, if the method of 
movement is decided beforehand, a use candidate's nozzle is specified for every 
path to a previous attention pixel. 

[0057] With reference to drawing 12 and drawing 13 , it explains further. Drawing 
12 (a) is the conceptual diagram of the swath of the example (two pass printing) 
which a sheet moves every [ 2 / U]. When a sheet will be fixed and considered if 
a sheet moves L/2 upward after a part for a real line part is recorded by the one- 
pass eye, a head will move to down [ of drawing ] L/2 relatively. A two pass eye 
is printed in this position, and the swath shown with a dashed line is formed. 
[0058] Drawing 13 is drawing explaining correspondence of the nozzle in at the 
time of performing two pass printing of drawing 12 . By drawing 13 , it is shown 
on account of explanation by the direction which looked at the head from the 
near side of space. That is, the pixel of the line recorded with the 80th nozzle by 
the one-pass eye is recorded with the 208th nozzle by the two pass eye as an 
example. Therefore, the nozzle to be used is specified if the kind of ink, the 
position of a pixel, and the order of a path are decided. 
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[0063] Like the 1st operation gestalt, only the nozzle of each nozzle group is 
used for the part on a sheet 501 , and record is performed to it 100%. Drawing 15 
is drawing showing the example of the test pattern in the multi-print method 
shown in drawing 14 . Since the concentration value of each nozzle will be 
acquired as it mentioned above by drawing 5 and drawing 6 if this test pattern is 
read by the concentration sensor 528, this is stored in concentration table 104c 
the whole nozzle. 

[0064] By the case of such a multi-print method as well as the 1st operation 
gestalt, if an attention pixel is decided, a use candidate's nozzle to it will be 
determined. That is, since the relative-position relation between the position of a 
head for every scan and a picture was decided beforehand, when an attention 
pixel is decided, the nozzle (use candidate) used will be determined to each 
concentration. And with reference to ink overprint combination table 104b, the 
actually used nozzle is determined [ from ] among a use candidate's nozzles so 
that it may become the concentration value (CD value) which should record an 
attention pixel closely. And if the nozzle to be used is determined, the whole 
nozzle, with reference to concentration table 104c, the transmittance factor 
density value OD which will actually be recorded will be computed, and error 
diffusion process will be performed like the 1st operation gestalt. 
[0065] as mentioned above, dispersion of the concentration value by the nozzle 
since error diffusion can be performed also in the ink-jet recording device of a 
multi-print method reflecting the concentration value for every nozzle according 
to the 2nd operation gestalt - an amendment - things are made 
[0066] In addition, although a concentration table is prepared the whole nozzle 
about all the nozzle groups of two or more colors and two or more concentration 
and the compensatory control of record concentration is performed with the 
above 1st and the 2nd operation gestalt, it cannot be overemphasized that it can 
apply also to the recording device which has only the nozzle group of 
monochrome and single concentration (the ink distribution processing 113 shown 
in drawing 8 in this case becomes unnecessary). 



. [0067] Moreover, a concentration table is prepared ,he whole nozzle about the 
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I T 7 * M P ' ane mem0rV W3S d6 « «** inHe. 
re ordtng dev.ee, i, does no, restrict to this. For example, i, cardes ou o an 

end ThT' C ° mPU,er Whi ° h ° fferS im39e data ' - you may make 
send the developed data to an ink-jet recording device 

(0069, More a|mough emr ^.^^ prQcess ^ 

2:: r;T n,ioned opera,,on ,om as — -~ tt 

oither method, a concentration pattern method etc ) 

c :r;c::i::r r ion ,o ,he sys,em - ~- - 

. nri„, . , P ' 3 h0Sl °° m PM'er, an interface device a reader 

a Pnnter, etc,, you may apply » t0 (he equipmen , s (for ^ g ~* <■ 



machine, facsimile apparatus, etc.) which consist of one device. 
[0071] Moreover, the purpose of this invention cannot be overemphasized by 
being attained by supplying the storage (or record medium) which recorded the 
program code of the software which realizes the function of the operation gestalt 
mentioned above to a system or equipment, and reading and performing the 
program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the storage. In this case, the function of the operation 
gestalt which the program code itself read from the storage mentioned above will 
be realized, and the storage which memorized the program code will constitute 
this invention. Moreover, being contained when the function of the operation 
gestalt which performed a part or all of processing that the operating system 
(OS) which is working on a computer is actual, based on directions of the 
program code, and the function of the operation gestalt mentioned above by 
performing the program code; which the computer read is not only realized, but 
was mentioned above by the processing is realized cannot be overemphasized. 
[0072] Furthermore, being contained, when the function of the operation gestalt 
which performed a part or all of processing that CPU with which the expansion 
card and expansion unit are equipped is actual, and was mentioned above by the 
processing is realized based on directions of the program code, after the 
program code read from the storage is written in the memory with which the 
expansion unit connected to the expansion card inserted in the computer or the 
computer is equipped cannot be overemphasized. 
[0073] 

[Effect of the Invention] according to [ as explained above ] this invention - 
concentration dispersion for every nozzle -- an amendment things become 
possible and high-definition image formation becomes possible Furthermore, it 
sets for heavy record of two or more kinds of ink to constitute a pixel, and record 
a picture, concentration dispersion for every nozzle is rectified, and more nearly 
high-definition image formation becomes possible. 
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[Brief Description of the Drawings] 
[Drawing „ „ the perepec „ ve ^ ^ 

Department, of .He in M e, recording device by this operation gestal, 
rjno? ? draWi " 9 WNCh ^ ^ ,0 ' he "* **» shown in 

orZ 7 showin9 ,he carriase wwch -** - « ™» -* 

S 3 9 eXP ' aini " 9 ^ ^ ^ *«" » 

S J ! iS H raWin9 Sh0W '" 9 eXan,P,e ° f reC ° rd ° f 3 « P-»- 

~ riTT Sh ° Win9 a " 6XamPle °' ^ °~ - «— 

Trom the test pattern shown in drawing 5 
(Drawing 7J „ „ . block djagram explaining ^ 

system in this operation gestalt Processing 

(Drawing 8, „ is drawing gaining the How of the image processing by t he 
■mage processing system shown in drawing 7 

jawing g, „ is drawing snow|ng m ^ , ^ ^ ^ ^ ^ 



[Drawing 10] It is drawing showing the example of concentration table 104c the 
whole nozzle. 

[Drawing 1 1] It is drawing showing notionally the memory operation of the bit 
plane generate time by the image processing shown in drawing 8 . 
[Drawing 12] (a) is the conceptual diagram of the swath of the example (two pass 
printing) which a sheet moves every [ 2 / U], and (b) is drawing showing the 
example of the record pixel position of an one-pass eye and a two pass eye. 
[Drawing 13] It is drawing explaining correspondence of the nozzle in at the time 
of performing two pass printing of drawing 12 . 

[Drawing 14] It is drawing explaining the ink-jet recording device by the 2nd 
operation gestalt. 

[Drawing 15] It is drawing showing the example of the test pattern in the multi- 
print method shown in drawing 14 . 
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